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Grignon Energy Positive project at
GE AgroParisTech experimental farm
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Introduction to Grignon Energie Positive programme

Assessing Grignon farm’s fossil fuel consumptions and GHG
emissions

Measuring Grignon farm’s fossil fuel consumptions and GHG
emissions

Reducing Grignon farm’s fossil fuel consumptions and GHG
emissions

Informing and educating the professionals, the general
public and the future generation
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nergie positive

INTRODUCTION TO GRIGNON
ENERGIE POSITIVE PROGRAMME
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GE Origins of the project
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GE Main focuses

-
The environmental
challenge
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nergie positive N WU

Positive communication
and civic education
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G Scientific and institutional
E environment
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GE Grignon experimental farm
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/CROPS

550 hectares split in 3 main parts
(Grignon, Bois-d’Arcy & Palaiseau) — 120 dairy
— Cereals: 275 ha ¥ cows (1.2 million &

— Maize: 82 ha liters quota) :

/LIVESTOCK ;A

— Rapeseed: 30 ha — 500 ewes
— Grassland and fodder (meat and
crops: 148 ha breeding)

— Fallow: 12 ha \
\~ Energetic crops: 3 ha ™

] PROCESSING & CONDITIONING

DIRECT SELLING 500 000 L of processed milk

(yogurts, bottled milk and
cheese)

EDUCATION]
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G An educational tool for the general public
E and AgroParisTech engineer students
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Gri non
ﬁ’lergie positive
ASSESSING GRIGNON FARM’S

GHG EMISSIONS AND FOSSIL
FUEL CONSUMPTIONS
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GE The project’s values : the 3 P’s
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G First environmental assessment in
E 2005
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Fossil fuel
consumption:

17 000 GJ (408 tep)

Equivalent to 100
persons.

Tractors and
machines
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GHG emission:
2600teqCO,

Equivalent to 440
persons.
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- Main fossil fuel consumptions items.

Main greenhouse gas emissions items.
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G Results that need to be kept into
E perspective

Grignon farm consumes as
much fossil fuel as 100
people and emits as much

greenhouse gas as 440

people...
... But it can feed between
7500 and 9500 people.
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GE Transformation follow-up

. J
The environmental performance dashboard: )
Our enVirOnmental accounting tOOl Evolution of energy and GHG performance of milk

Material  Information o, ol ke et .
Impact and energy on cropping g3 ~____ £
coefficients flows systems gsz \,\.\,__, 70 %Zg
_E § ;g 2 500 % g §
é L‘E = 1 250 3 § §
8 E Z 35
R , 5

12 16 20 24 28 32 36 40 44
Months (12 = december 2006)

0 Detection of levers for improvement of
agricultural and processing activities

Critical examination of impact

a coefficients
Evolution of performance
L indicators Adaptability to other farms )
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Gri non
ﬁ’lergie positive
MEASURING GRIGNON FARM’S

GHG EMISSIONS AND FOSSIL
FUEL CONSUMPTIONS
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G Measurement of nitrous oxide emissions
E from crops

\,
p
? A hermetic J ? Three air samples are made while N,O ? The gradient indicates the W
chamber is laid is accumulating in the chamber dynamics of N,O emissions
on the ground. . é ) from the ground
= Concentration
/:Géent
2 .. 4 . . ; ; » Time
? HRmERE %i:‘;rza::‘:fz:{;;':ﬁzﬁfoJ WoR T
concentration increases with time. concentrations
Better knowledge and understanding of crops’ impacts on climate
Ability to test impacts of different technical itineraries on N,O
emissions
Contribution to and questioning of existing references on N,O
emissions from crops
\_
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E crops: results

G Follow-up of N,O emissions from

.
-
3.5 ‘
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-425 y = 0.0096x
2.5 - * = 2009
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g . /i/y = 0.0043x
g, //E’ . R = 0.6645
= 0.0 . . . . T
< 0 50 100 150 200 250 300
Nitrogen input (fertilizer and fixation) (kg N.ha!)
Important interannual variations of emission coefficients
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G Measurement of cows’ enteric methane
E emissions
\_ )
N
1. SF6 capsule
2. PVC evacuated tube
3. Capillary tube reaching the
cow'’s nostrils
Better understanding of
i mechanisms underlying enteric
methane emission
i, Ability to test the impacts of
: different diets on CH4 emissions
AL DURRRRRRNIRRNIENNY ny Contribution to and questioning of
L T T e e existing references )
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Gri non
é’lergie positive
REDUCING GRIGNON FARM’S

GHG EMISSIONS AND FOSSIL
FUEL CONSUMPTIONS
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G PerfAgroP3: an optimization tool
E designhed to test progress pathways

\. J

Purchase of crop inputs Purchase of livestock feed

~N ~
* Areas

* Diet
* Yields according to
*Crop age
management * Grazing
* Rotation calendar
constraints * Etc.
I "

GLOBAL PERFORMANCE
of the system described into details
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G PerfAgroP3 performance indicators:
E backtothe 3P’s
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GLOBAL PERFORMANCE
of the system described into details

Examples of output indicators

B




GE Adaptations of the production system

Increase in
share of
legumes in
crop rotation

Maintenance of a
high production
level

- Minimal soil work
+ whenever possible

More grazing for
non productive
cows (dry cows

and heifers)

* Test of
= energetic

c | cropson 3 ha

. erea .

Increase in cattle chaff (SWIFChgfaIfS
feed energetic harvest & miscanthus)
density (e.g. with

' \ rape cake)
\ y,
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G A significant improvement in milk
E production
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Evolution of energy and GHG performance of milk
production
economic allocation between milk and meat
»n 4 1000
2 £ 2
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Months (12 = december 2006)
- 40% fossil fuel consumption (per liter of milk)
- 20% greenhouse gas emissions (per liter of milk)
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G

Improvement lever of milk energetic

E performance
h
6
5
4 =
G Effluent transfér
.g Others
= 2 Gas
= gl - M Electricity
M Cattle feed
0
i 2006 2007 2008
2
. [ Cattle feed is the strongest lever ]
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G Grignon yogurt’s environmental
E profile

Le yaourt de Grignon et la planéete

Production
agricole : 72%

Fabrication : 12%

Emballages : 16%

Energie fossile Gaz a effet de serre

> T

Consommations d'énergie et émissions de gaz a effet

de serre liées a 1a production d'un yaourt de Grignon
N.B. : Calculs réalisés pour un yaourt entier pot plastique sortant de ['atelier de transformation laitiére.
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GE Mitigated results for crops
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Evolution of energy and GHG performance of crops

950 150
900 140
850 /" \ 130
800 §§?¢" VY§§Q::::;7,¢:ZZ 120
750 110
700 100

650 90

600 ' ' ' 80

2006 2007 2008 2009 (+2
mois 2008)

SUOISSIWA HHO

human needs in energy)

Fossil fuel consumptions
(Ml/person fed according to average
(ASuaus ul spaau uewny agdelane
0} SuipJodoe pa} uosiad/ ba z0D 3Y)

= |ncrease in global GHG emissions and fossil fuel consumptions by nearly 30%
= |ncrease in nhumber of people potentially fed ... not so bad in the end!

= High influence of climate ... difficult to control!
. y,
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GE Environmental costs of crops

0, . ) '
e — — “ Others

“ Machines

50% 1 . L
. “ Effluents
0% : ® Chemical fertilizers

Fossil fuel Greenhouse gas

Structure of cash crops’ environmental costs

= High impact of chemical fertilizers
» Nitrogen balances
» Organic fertilization whereever possible
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GE Example of innovation: chaff harvest

\. J
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. field weeding, facilitation of non-
tilling practices, less herbicides and production of
renewable energy if chaff is burnt in a biomass
boiler.
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G Towards the positive energy farm and \
E the carbon neutral yogurt?

= Biomethanisation unit with a capacity of 10 000
tons of waste (half farm waste and half urban
waste),

= 7 250 K€ investment

= Energy production of 664 tep: twice the farm’s
fossil fuel consumptions in 2008 (315 tep)

> 3 051 MWh electricity (sold to EDF)

» 2 350 MWh heat (2/3 consumed on the
farm)

= « Compensation » of 1 760 tons CO2 eq.: 81 % of | "
the farm’s emissions in 2008 (without taking into
. account the economy of fertilizers).
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G Beyond GHG and fossil fuel:
E Dbiodiversity etc.

Biodiversity follow-up

0 Better understanding of
the impact of our

practices on
biodiversity

a Contribution to
references on

agricultural biodiversity

a Testing and questioning
of existing biodiversity

Notation flore sur parcelle d’ore de
printemps par la FREDON, Mai 2009

Observation des oiseaux par la
LPO a Grignon, Mai 2009

. Fe ° L
d Le Tristan (Aphantopus ] n d ] C a to rS
Dame (Cynthia cardui) hyperantus)
Grignon, juillet 2009 Grignon, juin 2009
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Gri non
ﬁ’lergie positive
INFORMING AND EDUCATING
THE PROFESSIONALS, THE
GENERAL PUBLIC AND THE
FUTURE GENERATION
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E Agriculture in the hot seat

1 kg de boeuf =
70 km en voiture

o — =

..... g o8 are partly responsible.

- Climate change is a real problem and airlines are partly responsible.

» working hard 1 t the

Air transport produces 2% of global CO, emissions. But it might surprise you to know that

}3{1 Es this is actually less than the CO, produced worldwide by cattle.

Flying's a wonderful thing

j ‘ A new perspective on agriculture

\. y,
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G Communicating positively towards
E the professionals

GE+ website (in english
too!): 3 000 visitors/month
+ newsletter (1 200
subscribers)

Liflet, article and poster
edition

Participation in workshops
and seminars

Organisation of visits for
professionals (farmers,
firms in agribusiness...)
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GE Educating the engineer students

\. J

The farm: a
pedagogical tool
to teach about
agriculture

aThe project: a

pedagogical tool
to teach about
environmental
issues in
agriculture
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GE Technical and scientific watch

\, J
N
Technical and scientific watch database:
A real demand from the
T G public (over 100 visits/day)
Récapitulatif Used in the newsletter to
4000 1 5:??:““* inform about the latest
: 3035 2935 103 2 ] = News on GHG/enel’gy
- e e - G060
3000 : /g_gl\ 78 2724 - :
2000 - 1947 ™ -4000 .
: ] Used to inform the team
1000 - —:2000
R REREREREREAERER Helps to question our
0 Feyr 2009 Byl 2009 Juin 2009 Aout 2009 Oct 2009 ° practices and find neW
solutions
\_ J
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GE Positive communication

\. J
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Communication on
intensive, high-performing
« real agriculture »

Communication on
environmental
improvement pathways of
agriculture

Communication on
benefits that agricultural
producers provide to

society
J
,
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GE Civic education

\. J
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GE Civic education

\. J

Creation of an educative website

http://www.agroparistech.fr/assietteplanete/

Original and pertinent
positioning : from the
plate to the planet
(nutrition & climate)

Bien dans mon assiette, bien sur ma planéte !

Le jeu “"assiette/planéte" Contact

[ Im

Assiette et environnement

Accueil Assiette et nutrition

Le jeu "bien dans mon assiette,

bien sur ma planéte !" Nouveautés

« Modalités d’utilisation du jeu
« Informations complémentaires pour les utilisateurs du jeu
de cartes

Thémes nutrition(4) effet de serre(4) méthane(1)
N20(1) réchauffement climatique(S) ruminants(1)
élevage(2) cultures(2) calorie(1) nutriments(2) PNNS(1)

Downloadable teaching
aids

Les plus consultés

» Informations complémentaires pour les utilisateurs du jeu
de cartes

» Modalités d'utilisation du
s Les 7 messages dPNSS H upe
“Blen dans mon assiette, bien sur ma planéte” est un projet éducatif mis en place par AgroParisTech et le C a dans le cadre du
programme Grignon Energie Positive pour sensibiliser les jeunes aux enjeux de la nutrition er de Ienwronnemenr ds notre

allmentanon

Positive
communication!

A Flux RSS | Plan du site | Contact | Partenaires | Mentions légales | Espace rédacteurs !gmz’.u i<Tech -.[Z:‘Z:-;pﬂ
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http://www.agroparistech.fr/assietteplanete/

G

E For more information...

http://www.agroparistech.fr/energiepositive

Ep,non
nergie positive |-

(T T [ e

Nos actions a la ferme de Grignon
Chguey sur o bandton por vou s dads

= Sophie Carton :
sophie.carton@agroparistech.fr

> Le projet en details...
Contexts et enjeux du programme GE+
Le bilan de 1a ferme en 2006
Relevar lo chalienge emironnemental

Construre un projet @ éducation clioyenne

> Télécharger la brochure

SEs)

e rencontre e deu gy W0 ronconties do

( - ! o positive o 20
b

> Abonnement a la newsletter
Newsletter GE+

Octebre

L'équipe Grgnon Energe Posthe »
és  organisé les premibres rencontres de
Fagriculture positwe le 28 octobre 2008,

Votre adiesse email sur ()

% Abonnement 05102008 : Lo nowvean site
Rl aiaion £ Aasiat

\.
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